positive relief of about 60-70 m above the flat sea bottom (Fig. 1 ). These differences may cause different 35 behavior in the recorded physical and chemical data. 
36
An efficient method to study those characteristics is to employ ROV-based sensors, able to record 37 CTD data (Conductivity, Temperature, Depth) in the water column. In the case of Kolumbo, the 38 character of the depth profiles of temperature, conductivity and salinity over the vent field was directly 39 associated to the morphology of its crater [12] . In addition, Kolumbo's hydrothermal vent activity 
Methodology

52
The CTD data were acquired by a pre-calibrated SeaBird FastCAT 49Plus CTD probe mounted on 53 3 of 9 data via a fiber optics cable. The CTD sensor accumulated data continuously during dives at a 55 16 Hz rate [15] . No other sensors were connected to the CTD at the time of data recording. Detailed 56 information on data collection by means of the CTD sensor aboard the ROV can be found in [11, 12, 14] .
57
All data used in the statistical analysis described below were taken at the deepest location possible A first estimate of the behavior of a stochastic process, x(t), can be made in terms of its variance W(t) = x 2 (t) − x(t) 2 . In general, the variance in time of a stochastic process scales as:
where K γ is a generalized coefficient expressed in proper units, e.g. if eq. 1 describes the variance 63 of temperature then the units are deg 2 ·s −γ . Eq. 1 can serve as a tool for a first classification of the 64 stochastic process based on the value of the exponent γ. A stochastic process is classified as sub-normal 65 or anti-persistent for 0 < γ < 1, Brownian under certain conditions for γ = 1 (see discussion below),
66
super normal or persistent for 1 < γ < 2, ballistic for γ = 2, and stationary for γ = 0.
67
For discrete data time series eq. 1 takes the form:
where M is the number of experiments repeated under exactly the same conditions, so that eq. 2 68 expresses the ensemble averaged over all records, while for M = 1 the first summation is omitted. T 69 is the length of the recorded trajectory, and ∆ is the lag time, which is the elapsed time between two 70 measurements and plays the role of time for discrete data sets.
71
More insights on the mechanisms governing a stochastic process can be extracted by using We estimate the moments of y n (∆) according to eq. 3:
where even fractional values of the moment, q, are taken into account. We use only positive 87 values of the moments [27] . The values of the moments in the range 0 < q ≤ 2 are responsible for 88 the core of the probability density function (pdf), while moments higher than 2, q > 2, contribute 89 to the tails of the pdf.
90
• Step 3: In general, the moments will scale according to eq. 4:
where z(q) is the structure function whose shape gives information on the stochastic 91 mechanism(s) governing the motion. universal multifractals are likely to be ubiquitous [29] [30] [31] , and the structure function reads [31] .
For a = 1, eq. 5 takes the form z(q) = Hq − Cqlog(q) and the distribution draws changes from a the GMM analysis for the shuffled temperature time series we found that all moments are constant 
158
Analyzing the recorded time series of temperature and conductivity just above the Avyssos 159 submarine volcano we found that a) the volcano is at rest and there is no activity in terms of emerging 160 gases and ionic particles, and b) the temperature presents an initial multiplicative behavior reflecting 161 the mixing of at least two different random processes, which then turns to stationarity.
162
The 
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